"Express Mail" mailing label number EL756222271 US 
Date of Deposit: January 24. 2002 



Our Case No. 9333-284 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
APPLICATION FOR UNITED STATES LETTERS PATENT 



INVENTOR: 



HIDEKI ITO 



TITLE: 



AUDIO DEVICE, METHOD FOR 
MANAGING TRACK FILES, AND 
METHOD FOR PLAYING BACK 
TRACKS 



ATTORNEY: 



JAMES P. NAUGHTON 

Registration No. 30,665 

BRINKS HOFER GILSON & LIONE 

P.O. BOX 10395 

CHICAGO, ILLINOIS 60610 

(312) 321-4200 



AUDIO DEVICE, METHOD FOR MANAGING TRACK FILES, AND 
METHOD FOR PLAYING BACK TRACKS 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to an audio device for playing back tracks 
recorded on a recordable medium such as a CD-R on which data is written in units 
of session, a method for managing the files of the tracks, and a method for playing 
back the tracks. 

2. Description of the Related Art 

By using a compression technique such as MPEG1 Audio Layer3 (MP3) or 
Advanced Audio Coding (AAC), a large number (one hundred or more) of tracks 
can be recorded on a compact disk-recordable (CD-R). Also, an audio device 
(hereinafter referred to also as a CD-R playback device) for playing back tracks 
recorded on a CD-R with the above-mentioned compression techniques is being 
developed. 

Generally, in this type of CD-R playback device, tracks are played back in 
order from the track recorded first. That is, each of the tracks is managed on the 
basis of the file name and the timestamp (date of recording) recorded in a lead-in 
area of the CD-R. The CD-R playback device examines the timestamp of each of 
the tracks to allocate a number (hereinafter referred to as a track number) for them 
in order from the track having the oldest timestamp and plays back them from the 
first track. An operation panel of the CD-R playback device is provided with an 
up/down key, and by operating the up/down key, the user can start to play back the 
tracks from a desired track. 

As described above, the known CD-R playback device plays back tracks in 
order from the track having the oldest timestamp. Therefore, the user is required 
to press the up/down key many times when he/she wants to listen to the latest 
track. Although the user can directly input a track number by using a ten-key 
keypad, it is difficult for the user to remember the track number of all of the 
recorded tracks because the CD-R contains 100 or more tracks. 



SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to provide an audio 
device compatible with a recordable medium such as a CD-R and that plays back a 
desired track by a simple operation. 

It is another object of the present invention to provide a method for 
managing track files in which tracks recorded on a recordable medium such as a 
CD-R are managed in a user-friendly manner, and a method for automatically 
playing back the tracks using the method for managing track files. The audio 
device of the present invention comprises a display; a readout unit for reading out 
track files recorded on a recordable medium; and a controller which manages the 
track files recorded on the recordable medium in each session and which displays 
the session containing the file of an arbitrary track on the display. 

Also, the method for managing track files of the present invention 
comprises managing track files recorded on a recordable medium in each session 
and displaying the session containing the file of an arbitrary track on the display. 

Further, the method for playing back tracks of the present invention 
comprises managing track files recorded on a recordable medium in each session 
and automatically playing back the tracks in order from a track in the latest 
session. 

In a recordable medium such as a CD-R, one session is formed every time 
writing is performed. A user is not conscious of a session in the known audio 
device. In the present invention, however, sessions are effectively used. Tracks 
recorded on the recordable medium are managed in each session, and the session 
containing the file of an arbitrary track is displayed on the display. For example, 
the name of the session containing the track, the track number, and the name of the 
track are displayed. Accordingly, the user can easily find a desired track, 
remembering when the track was written, or with which other track the track was 
written. 



In this case, by regarding each session as a virtual disk and displaying the 
name of the virtual disk corresponding to the session, the audio device can be 
operated like a CD changer, and better operationality can be achieved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram illustrating the configuration of an audio device 
according to an embodiment of the present invention; 

Fig. 2 illustrates an example of a front panel of the audio device; 

Fig. 3 is a pattern diagram illustrating the configuration of data recorded on 
a CD-R; 

Fig. 4 is a pattern diagram illustrating the data configuration of an MP3 file 
having an ID3 tag; 

Fig. 5 is a conceptual diagram illustrating a method for managing sessions 
in the audio device of the embodiment; and 

Fig. 6 is a flowchart showing a method for obtaining TOC information of a 
multi-session disk. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Hereinafter, a preferred embodiment of the present invention will be 
described with reference to the attached drawings. 

Fig. 1 is a block diagram illustrating the configuration of an audio device 
according to an embodiment of the present invention, and Fig. 2 illustrates an 
example of a front panel of the audio device. 

The audio device of the embodiment includes a controller 10, a CD-R 
readout unit 1 1, a display 12, an operation unit 13, a decoder 14, and a 
digital/analog (D/A) converter 15. 

The controller 10 comprises a microcomputer and controls the CD-R 
readout unit 1 1 and the display 12. A disk (CD-R) containing many tracks 
compressed by the MP3 method is loaded in the CD-R readout unit 1 1 . Data read 
out in the CD-R readout unit 1 1 is transmitted to the controller 10 and divided into 
an MP3 compressed audio signal and other data. 
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The display 12 includes a liquid crystal panel or the like and displays the 
name of the disk, the track number, the name of the track, and so forth on the basis 
of the signal transmitted from the controller 10. The operation unit 13 is provided 
with operation keys on the front panel for operating the audio device such as a 
next-disk key 13a, a previous-disk key 13b, a next-track key 13c, a previous-track 
key 13d, a playback key 13e, a stop key 13f, and an eject key 13g. A signal 
corresponding to the user's selected operation is output from the operation unit 13 
to the controller 10. 

The MP3 compressed audio signal output from the controller 10 is input to 
the decoder 14 and is output after decompressing. The audio signal after 
decompressing is converted to an analog audio signal at the D/A converter 1 5 and 
supplied to a speaker (not shown) via an amplifier (not shown). 

Fig. 3 is a pattern diagram illustrating the configuration of data recorded on 
the CD-R. In the CD-R, one session is formed every time writing is performed. 
The first area of each session is called a lead-in and the end area is called a lead- 
out. Main data is sandwiched between the lead-in and the lead-out. 

In this embodiment, the main data is constituted by one or a plurality of 
MP3 files (track files). Fig. 4 is a pattern diagram illustrating the data 
configuration of each of the MP3 files. As shown in Fig. 4, in the MP3 file, 
additional information called an ID3 tag may be added to the compressed audio 
signal. Recorded on the ID3 tag is track information such as the name of the track 
and artist, and the genre. In this embodiment, the ID3 tag is added to each MP3 
file. 

Fig. 5 is a conceptual diagram illustrating a method for managing sessions 
in the audio device of the embodiment. An operation of the audio device is 
described with reference to Fig. 5. Herein, the CD-R includes four sessions and 
these sessions are formed in the following order: session 1, session 2, session 3, 
and session 4. That is, session 1 is the oldest and session 4 is the latest. 

As the CD-R is loaded in the CD-R readout unit 1 1 , a predetermined signal 
is transmitted from the CD-R readout unit 1 1 to the controller 10. In response to 
the signal, the controller 10 controls the CD-R readout unit 1 1 to examine the 



number of sessions recorded on the CD-R, the number of MP3 files contained in 
each session, and the name and timestamp of each of the MP3 files. Further, the 
controller 10 regards each session as a virtual disk and allocates a track number for 
the MP3 files in each session, in the order from the one having the oldest 
timestamp. 

In an example shown in Fig. 5, session 4 is a disk 1, session 3 is a disk 2, 
session 2 is a disk 3, and session 1 is a disk 4. A track number (track 1 , track 2, or 
track 3) is allocated for the three tracks in session 4 in order from the one having 
the oldest timestamp. Likewise, a track number is allocated for the tracks in the 
other sessions in order from the one having the oldest timestamp. 

The controller 10 displays "01" as the name of the disk and "01 " as the 
track number on the display 12, and reads out the name of the first track (track 1) 
in session 4 from the MP3 file and displays it (see Fig. 2). In this state, if the user 
presses the playback key 13e of the operation unit 13, the audio device plays back 
the tracks in session 4 from track 1 in the playback order 2 shown in Fig. 5. When 
all the tracks in session 4 have been played back, the sessions are changed in the 
playback order 1, and the tracks in each session are played back automatically in 
the playback order 2. The display 12 displays information about the track being 
played back, such as the name of the disk containing the track, and the number and 
name of the track. 

The user can play back a track in a desired session by changing the sessions 
manually, by operating the next-disk key 13a or the previous-disk key 13b of the 
operation unit 13. Also, the user can play back a desired track in one of the 
sessions by changing track numbers, by operating the next- track key 13c or the 
previous-track key 13 d. 

In this embodiment, since the display 12 displays the number and name of 
an arbitrary track and the name of the virtual disk corresponding to the session 
containing the track, the user can easily find a desired track from the many tracks 
recorded on the CD-R and play it back. Further, the audio device of the 
embodiment is easy to operate because each session is regarded as a virtual disk 
and thus the audio device can be used like a CD changer. In addition, the audio 



device of the embodiment can be operated very easily when the user wants to 
listen from the latest track, because the audio device automatically plays back 
tracks in order from a track in the latest session. 

Incidentally, information such as the number of sessions and MP3 files 
contained in each of the sessions can be obtained from information in a Table of 
Contents (TOC) recorded on the lead-in area in each session of the CD-R. 
Hereinafter, a method for obtaining the TOC information of the multi-session disk 
is described with reference to the flowchart shown in Fig. 6. 

First, as the disk is inserted to the CD-R readout unit 1 1, a thread carrying 
an optical pickup is moved toward the internal periphery of the disk in step SI 1. 
As the thread comes into contact with a limit switch and the limit switch is turned 
off, the process proceeds to step SI 2, the thread stops moving, and the optical 
pickup is focused on the data recording surface of the disk. 

Subsequently, in step SI 3, data is read out from the disk to determine 
whether or not the read position of the optical pickup is in the lead-in area. If the 
read position is not in the lead-in area, the process proceeds to step S14 and the 
read position is jumped backward by 64 tracks. Then, the process returns to step 
S13 to determine whether or not the read position is in the lead-in area. In this 
way, steps SI 3 and S 14 are repeated until the lead-in area of the first session is 
detected. As the lead-in area of the first session is detected, the process proceeds 
from step SI 3 to step SI 5 and the read position is jumped backward by a further 
64 tracks. 

Subsequently, the lead-in information (TOC information) is read in step 
SI 6, and it is determined whether or not it is the last session in step SI 7. In a 
single-session disk, all that is required is the reading of data of SUBQ mode 1 
(ADDR1). However, a multi-session disk has to comply with SUBQ mode 5 
(ADDR5) as well as SUBQ mode 1 . The start address of the program area of the 
next session is stored in the BO pointer of the SUBQ mode 5. Accordingly, when 
the BO pointer is not found in the first session, it is determined to be a single- 
session. Also, when the BO pointer is not found in the second session or a 
subsequent session, that session is determined to be the last session. Further, when 



the start point of the next session stored in the BO pointer is "FF FF FF", the 
current session is determined to be the last session. 

When it is determined that the session is not the last session in step SI 7, the 
process proceeds to step SI 8 and the lead-out area of the session is searched. 
After jumping forward by 32 tracks, the process proceeds to step S20 to determine 
whether or not the read position of the optical pickup is in the lead-in area of the 
next session. If the read position is not in the lead-in area, the process returns to 
step S19 to determine whether or not the read position is in the lead-in area after a 
further 32-track forward jump. In this way, a forward jump is performed by a 
small width of 32 tracks, and the lead-in area of the next session can be detected 
with certainty. 

If it is determined that the read position is in the lead-in area in step S20, 
the process returns to step S16 and the lead-in information (TOC information) of 
the session is read. Then, in step SI 7, it is determined whether or not the session 
is the last session. 

In this way, after detecting the number of sessions and the position of each 
session, the process proceeds from step SI 7 to step S21 to output a search request 
for the start address of the disk to complete reading the TOC information. 

If the TOC read time is exceeded during a search of the second session or 
subsequent sessions, the TOC read process is completed, with only the sessions 
read in time being effective. The shown flowchart of a method for obtaining the 
TOC information is an example, and the method for obtaining TOC information is 
not limited to the above-described example. 

As described above, according to the audio device of the present invention, 
track files recorded on a recordable medium are managed in each session and any 
track is displayed on the display so that the session including the file of the track is 
indicated. Thus, a desired track can be easily found and played back. In addition, 
by regarding each session in the recordable medium as a virtual disk, the audio 
device can be used like a CD changer and has better operationality. 



